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(54) Laminated polyester film 

(57) A laminated polyester film of the present inven- 
tion comprises: 



a fine cell-containing polyester film comprising 55 to 
95 % by weight of polyester and 5 to 45 % by weight 
of a thermoplastic resin, said fine cell-containing 
polyester film having a density of 0.40 to 1.30 
g/cm 3 ;and 

at least one another polyester film laminated as an 
outermost layer on at least one of surfaces of said 
fine cell-containing polyester film, said another pol- 
yester film having a density of not less than 0.40 
g/cm 3 . A fine cell-containing laminated polyester 
film of the present invention is suitable as printing 
papers for a laser printer, a color printer and a video 
printer and a mount for a seal print. 
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Further, as is well known in the art. when the fine cell-containing polyester films are used as a mn„nt nf im= 
SUMMARY OF THF invention.- 
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prising a fine cell-containing polyester film comprising 55 to 95 % by weight of polyester and 5 to 45 % by weight of a 
thermoplastic resin, the fine cell-containing polyester layer having a density of 0.40 to 1.30 g/cm 3 ; and an another pol- 
yester layer having a density of not less than 0.40 g/cm 3 , laminated as an outermost layer, on at least one of surfaces 
of said fine cell-containing polyester film. 

In a second aspect of the present invention, there is provided a laminated polyester film comprising a fine cell-con- 
taining polyester film comprising 55 to 95 % by weight of polyester and 5 to 45 % by weight of a thermoplastic resin, the 
fine cell-containing polyester layer having a density of 0.40 to 1 .30 g/cm 3 ; and an another polyester layer having a den- 
sity of not less than 0.40 g/cm 3 , laminated as an outermost layer, on at least one of surfaces of said fine cell-containing 
polyester film, 

wherein the said another polyester film contains not less than 0.01 % by weight of a fluorescent whitening agent, 
whose concentration is higher than that in the fine cell-containing polyester film, and 0.3 to 30 % by weight of a white 
pigment based on the total weight ; of the another polyester film, the yellowness on a surface of said another polyester 
film is not more than +3.0 and the optical density of said another polyester film is not less than 0.3. 

In a third aspect of the present invention, there is provided a laminated polyester film comprising a fine cell-contain- 
ing polyester film comprising 55 to 95 % by weight of polyester and 5 to 45 % by weight of a thermoplastic resin, the 
fine cell-containing polyester layer having a density of 0.40 to 1 .30 g/cm 3 ; and an another polyester layer having a den- 
sity of not less than 0.40 g/cm 3 , laminated as an outermost layer, on at least one of surfaces of said fine cell -containing 
polyester film, 

wherein the thickness of said another polyester film is represented by the formula (1): 



0.05d 2i T B =i 3d (1) 

where T B represents a thickness of the another polyester film after stretching and d frim) represents an average particle 
diameter of the dispersed particles of the thermoplastic resin, contained in an unstretched sheet. 

In a fourth aspect of the present invention, there is provided a laminated polyester film comprising a fine cell-conr. 
taining polyester film comprising 55 to 95 % by weight of polyester and 5 to 45 % by weight of a thermoplastic resin, the 
fine cell-containing polyester layer having a density of 0.40 to 1 .30 g/cm 3 ; and an another polyester layer having a den- 
sity of not less than 0.40 g/cm 3 , laminated as an outermost layer, on at least one of surfaces of said fine cell-containing 
polyester film, 

wherein the ratio of the thickness of said fine cell-containing polyester film to the thickness of said another poly- 
ester layer is represented by the formula (2): 



10^T A /T B ^ 500 (2) 

where T A represents a thickness of the fine cell-containing polyester film and T B represents a total thickness of said 
another polyester layer. 

In a fifth aspect of the present invention there is provided a image-receiving paper for a laser printer, comprising 
the laminated polyester film defined in the first aspect. 

In a sixth aspect of the present invention there is provided a image-receiving paper for a color printer, comprising 
the laminated polyester film defined in the second aspect. 

In a seventh aspect of the present invention there is provided a image-receiving paper for a video printer, compris- 
ing the laminated polyester film defined in the third aspect. 

In an eighth aspect of the present invention there is provided a mount for seal print, comprising the laminated pol- 
yester film defined in the fourth aspect. 



DETAILED DESCRIPTION OF THE INVENTION: 

The present invention is described in detail below. The laminated polyester film according to the present invention 
comprises a fine cell-containing polyester film (A layer) and an another polyester film (B layer) laminated as an outer- 
most layer, on at least one of surfaces of the said fine cell-containing polyester film (A layer). 

Polyesters as raw materials of the laminated polyester film according to the present invention may be those pro- 
duced from an aromatic dicarboxylic acid or an ester thereof and a glycol as primary starting materials, and having 
repeating units comprising not less than 80 % of ethylene terephthalate units or ethylene-2, 6-naphthalate units. Fur- 
ther, the polyesters may contain the third component unless the content thereof departs from the afore-mentioned 
range. 

Examples of the suitable aromatic dicarboxylic acids used for the production of the polyester may include tereph- 
thalic acid, 2, 6-naphthalene dicarboxylic acid, isophthalic acid, phthalic acid, adipic acid, sebacic acid, oxycarboxylic 
acid such as p-oxyethoxy-aromatic acid, or the like. These aromatic acids can be used singly or in the form of a mixture 
of any two or more thereof. Examples of the suitable glycols used for the production of the polyester may include ethyl- 
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ene glycol, Methylene glycol, propylene glycol, butane diol, t , 4-cyclohexane dimethanol, neopentyl glycol or the like 
These glycols can be used singly or in the form of a mixture of any two or more thereof. 

n/^ h 6 i ' ayer f C V m n V° Pr6Sent 3 nVenti ° n h9S 3 density of 9 eneral| y 040 10 1 30 9/cm 3 , preferably 0 60 to 1 20 

e ZinZlZ T y 070 10 1 10 9/Cm ' Wh6n the d6nSi,y 0< ,he A layer is ™ re ,han 1 30 9 /cm3, the amount of fine 

l^ZTl ^T 5 ,! 00 Sma "' S ° ,hat CUShi ° ning Pr0perty or ,ee,in 9 which ara ^ures of the Iam,nat2 
polyester film ^according to the present invention is apt to be damaged. On the other hand, when the density of SeA 

oXi^ 

The B layer may contain any optional number of fine cells or almost no fine cells. The density of the B layer is oen- 
Tn nTn 7 °- 4 2 9/Cm ' Pre,erab ' y in the ran9e ° f 0 60 ,0 150 Whe " density of he B laye fs?ei 
^L 8 ^ i 6 ° f ^ 8 laya iS render6d eXtr6mely r ° U9h 80 ,hat When a *" describe? n deS 

The polyester used for the A layer has an intrinsic viscosity of generally 0.45 to 1 .0, preferably 0 50 to 1 0 when 
is measured .mrnedrately after being shaped into a film. When the intrinsic viscosity of the A layer is fess than 0 45 tS 

r22i S t ,0 T m break39e ° r mp,Ure Up ° n ,he f ilm ,orma,ion and < urther ■ * « to coTol the d^ 

TSlZJZ^Tl* 1 T"! 0< C ' 0Sed Ce " S formed therein beC0mes uneven ' resultin 9 in cleteriorated productt 
ty. On the other hand, when the intrinsic v.scosity of the A layer is more than 1 .0. the resultant film of the A layer has a 
low stretchab.hty so that there is a tendency that the amount of closed cells formed in the A layer istsu^ieT 
us IT T la/er ^ intrinSiC ViSC0Srty identical to or dWe ™< i™ that o7 he' p 0lyester 

Sfn STa J ' " ? ,E P t 6rred tM 1,16 B ,3yer 35 the 0utermost layer have a hi 9 n * intrinsic viscos^Ian 

that of he A layer as an inner layer. This is because any breakage or rupture of the film is prevented from being causS 

7 ccor^lThr" 655 fe " in9 - 0ff ° f S6Para,i0n * PartiC,eS fr0m 3 Surtace * the film teSfi^S? 
In accordance wrth the present invention, in order to incorporate fine cells into the A layer, the thermoplastic resin 
» .mm,sc,ble with polyester is used. That is. in the f ilm-forming process described in detail hereafter the S , e 7Z 

XESiTJ? f " P .° ,yeSter iS Pr6Sent <he form 01 diSperS6d particles when formed "to anTnstiched 
sheet, and thereafter, fine cells are produced in the A layer when the sheet is stretched. unsiretcnea 

Examples of the afore-mentioned thermonlastic 
polyethylene polypropylene, polymeth, pentene or" ^^J^Z'Z^ 

prs^ 

er^^ 

c,b e t ermoplastic resin, the bleed-out of the polypropylene is caused on a surface of an I CS she* 
so that a cooling drum, a stretching roll or the like is apt to be soiled therewrth. Also, if the polyprooy^lt^t 
ized with more than 5 mol % of other units than propylene, e.g.. ethylene unrts. there is a tenSn^ Z^ZZ ol 
closed-cells may be formed in the polyester is insufficient. 

The melt flow index (MFI) of the afore-mentioned polypropylene is usually in the range of 0 5 to 30 q/10 min oref- 
eraWyl.O to 15 g/10 min. When the melt f.owindex of the ^m^^^oj^o^^^^i 
formed may become too large so that breakage or rupture of the resultant film may be likely to be causea upon^trS 
'SaZT* 3nd ; Whe " ? mert f '° W ind6X * the P° ,y P r °P yla " a * ■*« than 30 g/10 min. clipsS tente S 

Sth 222 LTh 1* T ^ ' ikely 10 releaEe fr0m ,he ,i,m ' ° f densi,y <* the f i,m ^ rendered non uniSrm 
w,th_elapsed t,me and, therefore, may become difficult to control, resulting in deteriorated productivity of the film 
The amount of the imm.sc.ble thermoplastic resin contained in the polyester is in the range of 5 to 45 % bv weioht 

1 5 to 25 % by ■weight based on the total weight of the polyester and immiscible thermoplastic resin When the amount 
of ^e .mmisab e thermoplastic resin contained in the polyester is less than 5 % by weight. thllZTSiJSS 
formed ,n the film becomes too small so that the resultant film cannot exhibit a sufficiently reduced weigW and oood 
cush.on.ng property. On the other hand, when the amount of the immiscible thermoplastic resin contS in the oo^ 
estens more than 45 % by weight, the surface roughness of the resultant film becomes too l e 

™h ^ r Ce " S ' n J he u A ' ayer ° an be pr0duC8d by stre,chin9 an ""stitched sheet containing dispersed particles 
made of the umm.sc.ble thermoplastic resin, in at least one direction. According to knowledge of the presenTirZ ofs 
he size o the fine cells in the A layer and the waviness on a surface of the A layer are vari^cCSS^TSj: 
age parte e diameter (d) of the afore-mentioned dispersed particles of the immiscible thermoplastic resin 
th. Thea,0 k r | e - n ? en,,on ^ dis P e *ed particles of the immiscible thermoplastic resin are produced by the ovulation of 
the .mm, S c,ble thermoplastic resin when melt-blended together with the polyester in an extruder For this reason "he 
average part.Ce d.ameter of the dispersed particles of the immiscible thermoplastic resin can be cont^by chang n Q 
a blend.ng rata, of the .mm.scble thermoplastic resin to polyester, conditions upon meft-blending of the polyester anS 
immiscible thermoplastic resin or the like. 9 P°'yester ana 
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Meanwhile, the dispersed particles in the unstretched sheet are of substantially a spherical shape and thereafter 
undergoes the deformation of their shapes when subjected to subsequent film-formation process including stretching 
and heat-treating steps. That is, after subjected to the stretching and heat-treating steps, the dispersed particles in the 
layer A are present at a periphery of each of the fine cells and deformed into an ellipsoidal shape, a flat shape or the 

5 like. However, the dispersed particles are combined with each other so that the number of the dispersed particles in the 
laminated film are countable and measurable. Accordingly, by separating the dispersed particles in the layer A and 
measuring the number of the dispersed particles and the density thereof per a predetermined weight, an average vol- 
ume of one dispersed particle can be determined. This enables the average particle diameter of the spherical dispersed 
particles of the immiscible thermoplastic resin in the unstretched film to be calculated. 

io In accordance with the present invention, in order to control the size of the fine cells formed in the film-forming proc- 
ess (stretching step) so that the density and cushioning property of the layer A is adjusted to respective required ranges 
it is preferred that a surfactant be incorporated in the polyester as a raw material for the A layer. 

Examples of the suitable surfactants may include anionic surfactants, cationic surfactants, amphoteric surfactants 
nonionic surfactants or the like. Among them, the nonionic surfactants, especially the silicone-based surfactants are 

75 preferable. Specific examples of the silicone-based surfactants may include organopolysiloxane-polyoxyalkylene copol- 
ymers, alkenyl siloxanes having branched chains of polyoxyalkylene, or the like. The amount of the surfactant contained 
in the polyester is generally in the range of 0.001 to 1.0 % by weight, preferably 0.01 to 0.5 % by weight When the 
amount of the surfactant is more than 1.0 % by weight, the effects by the addition of the surfactant can no longer be 
increased and there is a tendency that some troubles of the extruder used or deterioration in quality of polyester or the 

20 like may be caused. 

Also, in accordance with the present invention, under the consideration of advantages of reducing the cost for raw 
materials and an environmental protection, in order to decrease an amount of film scraps which are discharged from a 
process for the production of films, the A layer may be produced by using both a reclaimed polyester and a virgin poly- 
ester as raw materials. ' ' 

25 Such a reclaimed polyester may be contained in the raw polyester in an amount of 5 to 60 % by weight The 
reclaimed polyester usable for this purpose may include, for example, reclaimed polyesters recovered from a base film 
of a magnetic card, PET bottles or the like, polyester scraps obtained by a direct polymerization process, or the like. 

Especially, in the present invention, since the fine cell-containing polyester film (A layer) is covered with another pol- 
yester film (B layer), colored reclaimed polyester may be used as far as the color thereof can be corrected subsequently 

so As discussed above, extremely wide range of polymers can be used as the raw polyester for the A layer, which leads to 
such an advantage that the laminated polyester film can be produced with a low production cost by using the reclaimed 
polyesters or the like as the raw polyester for the A layer. 

The afore-mentioned reclaimed polyesters is usually pulverized and then melt-extruded into reclaimed chips How- 
ever, the reclaimed polyesters are not necessarily chipped but can be directly fed into a twin-screw extruder equipped 

35 with a vent together with virgin polyester after pulverization. 

Further, as such reclaimed polyesters, there may be used trimmed film scraps discharged from the process for the 
production of fine cell-containing polyester films or fine sell-containing laminated polyester films in which immiscible 
thermoplastic resin is blended. 

In accordance with the present invention the amount of the red aimed polyester used as the raw polyester of the A 

40 layer is in the range of 5 to 60 % by waght, preferably 1 5 to 50 % by weight, more preferably 30 to 40 % by weight based 
on the total weight of polyesters used in the A layer. When the amount of the reclaimed polyester used is less than 5 % 
by weight, the effects of reducing the cost for the raw materials cannot be sufficiently attained. On the other hand when 
the amount of the reclaimed polyester used is more than 60 % by weight, it is difficult to correct a color tone of the result- 
ant film. Whereas, the amount of the virgin polyester used as the raw material is in the range of 40 to 95 % by weight 

45 preferably 50 to 85 % by weight, more preferably 60 to 70 % by weight based on the total weight of polyesters used in 
the A layer. 

In addition, in accordance with the present invention, the blended polyester comprising the reclaimed Polyester and 
the virgin polyester has an intrinsic viscosity of 0.45 to 0.72, preferably 0.50 to 0.69, more preferably 0.55 to 0 65 when 
the blended polyester is shaped into a film. When the intrinsic viscosity of the blended polyester is out of the afore-men- 
50 tioned range, a film having a sufficiently reduced weight and exhibiting good cushioning property may not be obtained 

It is preferred that, especially when applied to image-receiving papers, the laminated polyester film according to the 
present invention can exhibit a high optical density from the standpoint of enhancing a definition of images. Such a high 
optical density can be imparted by incorporating pigments such as titanium dioxide, barium sulfate or the like into the A 
layer. 

55 Any two or more of these pigments can be incorporated in the A layer. In this case, it is preferred that at least tita- 
nium dioxide or barium sulfate be contained in the A layer. The average particle diameter of the afore-mentioned pig- 
ments is generally not more than 5.0 urn, preferably in the range of 0.01 to 3.0 urn When the average particle diameter 
of the pigments is more than 5.0 jim, there may arise problems that the surface roughness of the film is too large so 
that the quality of images printed on the film is deteriorated. 
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The amount of the pigments contained is generally in the range of 0.3 to 30 % by weight, preferably 0.5 to 15 % by 
weight, more preferably 1 to 5 % by weight based on the weight of the A layer. When the amount of the pigments con- 
tained is less than 0.3 % by weight, the laminated polyester film may have an insufficient yellowness as a whole, so that 
the quality of images printed thereon, especially contrast or definition thereof, is deteriorated. On the other hand, when 

5 the amount of the pigments contained is more than 3.0 % by weight, there may arise problems that the pigments are 
coagulated to form large protrusions. In the case where two or more pigments are used, the total amount of the pig- 
ments is so controlled to the afore-mentioned range. 

In accordance with the present invention, the pigment may be added to a reaction system during the synthesis of 
the A layer or directly to the polyester produced. In the case where the pigments are added during the synthesis of the 

io A layer polyester, it is preferred that a slurry prepared by dispersing the pigment in ethylene glycol or the like may be 
added in an optional stage of the synthesis of the A layer. On the other hand, in the case where the pigments are directly 
added to the polyester produced, it is preferred that a dry powder or a slurry prepared by dispersing the pigments in 
water or an organic solvent having a boiling point of not more than 200°C may be added to the A layer polyester by using 
a twin-screw extruder. 

/£ In order to control the amount of the pigments contained in the A layer, it is usable a method in which a master raw 
material containing a high concentration of pigments is prepared according to the afore-mentioned process and then 
the master raw material is diluted with a raw material containing substantially no pigments upon the film-forming proc- 
ess. Incidentally, the pigments may be subjected to pretreatments such as crushing, dispersion, classification filtration 
or the like, if required. 

20 Also, it is preferred that, especially when applied to image-receiving papers, the laminated polyester film according 
to the present invention has a high yellowness from the standpoint of enhancing a definition of images printed thereon. 
The yellowness of the laminated polyester film according to the present invention can be represented by a b value. The 
b value is preferably not more than -1.0, more preferably not more than -1.5. When the b value is more than -1.0, the 
color tone of the laminated polyester film may give an adverse influence on that of images printed thereon and, there- 

25 fore, the film may have a deteriorated quality for printing or copying papers. 

The yellowness of the laminated polyester film according to the present invention can be decreased by incorporat- 
ing a fluorescent whitening agent to the raw polyester of the A layer. The preferred fluorescent whitening agents are 

"UBITEC" foroduced bv Chihp fieinv ATO "DR.1 

- - *** — - vi — ~j — . . «vuun \jt u ic ni\c. i uitnei, irte lami- 

nated polyester film according to the present invention has preferably a optical density of not less than 0.3, more pref- 

30 erably not less than 0.5. When the optical density is less than 0.3, the laminated polyester film may have an insufficient 
light-shielding property, so that the definition of images printed on the film may be deteriorated. 

The laminated polyester film according to the present invention may be produced usually by laminating another pol- 
yester film (B layer) containing substantially no fine closed cells on the fine cell-containing polyester film (A layer) using 
a co-extruding method. More specifically, the raw materials for the respective layers are first melted in separate extrud- 

35 ers and then the molten raw materials are introduced into a common die in which both the layers, which is maintained 
in a molten state, are laminated one over another and extruded through a slit-like opening to form a laminated sheet. 
Thereafter, the laminated sheet is subjected to stretching and heat-treating steps. 

In the laminated polyester film according to the present invention, it is required that only the fine cell-containing pol- 
yester film satisfies the requirements concerning the intrinsic viscosity of the polyester and the amount of the immiscible 

40 thermoplastic resin added. Incidentally, in accordance with the present invention, appropriate additives such as an anti- 
oxidizing agent, a heat stabilizer, a lubricant, an anti-static agent, dyes, pigments or the like may be blended in the pol- 
yester or the immiscible thermoplastic resin, if required. 

oe The total thickness of the laminated polyester film according to the present invention is generally in the range of 
20 to 250 *im, preferably 20 to 125 urn. The thickness of the A layer is generally not less than 20 %, preferably in the 

45 range of 50 to 99 % based on the total thickness of the laminated polyester film. When the thickness of the A layer is 
less than 20 %, the resultant laminated polyester film cannot satisfy the requirements such as reduced weight or good 
cushioning property. 

The laminated polyester film according to the present invention can be applied to labels, recording papers, posters 
planographic printing plates, wrapping materials or the like. Especially, the laminated polyester film according to the 
so present invention can be preferably used as image-receiving papers for a laser printer. 

Thus, the image-receiving papers for a laser printer according to the present invention comprise such a fine cell- 
containing laminated polyesterf iim. The image-receiving papers according to the present invention are excellent in def- 
inition of the images printed thereon, and free from voids on the images printed and jamming upon paper-feeding and 
can be produced with a low cost. 

55 Next, laminated polyester films according to other preferred embodiments of the present invention are explained 
below. 

Also, a first laminated polyester film (hereinafter referred to merely as "laminated film (!)") is such a laminated film 
comprising the layer A and as the B layer, a polyester layer which contains a high concentration of the fluorescent whit- 
ening agent and a specific concentration of the white pigments (hereinafter referred to merely as "B^ layer). 
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In the laminated film (I) according to the present invention, it is preferred that the concentration of the fluorescent 
whitening agent in the B 1 layer as an outermost layer is not less than 0.01 % by weight and higher than that in the A 
layer, and the concentration of the white pigments in the B^ layer is in the range of 0.3 to 30 % by weight. Further, it is 
preferred that a surface of the B^ layer exhibits the B value of not more than +3.0 and a optical density of not less than 
0.3. When the b value is more than +3.0, the color tone of the B 1 layer is apt to adversely affect a color tone of the 
images printed thereon. The b value is more preferably not more than +1.0, still more preferably not more than -1.0. 
When the optical density is less than 0.3, the definition of the images printed may be deteriorated due to the lack of light- 
shielding properties so that the laminated polyester film may be deteriorated in suitability for image-receiving papers. 
The optical density of the B^ layer is more preferably not less than 0.5. 

When the amount of the fluorescent whitening agent contained in the layer is less than 0.01 % by weight, it is 
difficult to attain the above-specified b value. It may be more preferred that the B 1 layer contains the fluorescent whit- 
ening agent in an amount of 0.01 to 0.30 % by weight and in a concentration higher than that in the A layer. In a typical 
case, a fresh fluorescent whitening agent is incorporated only in the B^ layer as an outermost layer to enhance an effect 
by the utilization thereof. In other words, it is intended that the amount of the fluorescent whitening agent contained in 
all the layers of the laminated polyester film (I) can be reduced. 

The amount of the fluorescent whitening agent contained in the B 1 layer is still more preferably in the range of 0.04 
to 0.30 % by weight. It is still more preferred that the relationship between the concentrations of the fluorescent whiten- 
ing agent contained in the A layer and B-, layer is represented by the formula: 

(Concentration in the B n layer (% by weight)) > (Concentration in the A layer (% by weight)) + 0.03 (% by weight). 

When the amount of the white pigments contained in the B^ layer is less than 0.3 % by weight, there may be a like- 
lihood that the above-specified optical density cannot be achieved. On the other hand, when the amount of the white 
pigments is more than 30 % by weight, there may arise such a problem that particles of the white pigments may be 
coagulated to form larger protrusions on the surface of the film. In the case where two or more kinds of white pigments 
are used, it is preferred that a total amount of the white pigments is so controlled as to lie within the above-specified 
range. 

The amount of the white pigments contained in the B-, layer is more preferably in the range of 0.5 to 20 % by weight, 
still more preferably 1 .0 to 20 % by weight. In this case, if two or more kinds of white pigments are used, the total amount 
of the white pigments is also adjusted so as to lie within the above-specified preferred ranges. Examples of the suitable 
white pigments may include titanium dioxide, barium sulfate or the like. In the case where two or more kinds of white 
pigments are used, at least one of the white pigments is preferably selected from titanium dioxide and barium sulfate. 

The average particle diameter of the white pigments is preferably not more than 5.0 ^m, more preferably in the 
range of 0.01 to 3.0 um When the average particle diameter of the white pigments is more than 5.0 uin. the surface 
roughness of the laminated film (I) may be too large, so that there may arise problems such as the deterioration in qual- 
ity of the images printed thereon, the falling-off of the white pigments from the surface of the laminated film (I) or the like. 

In accordance with the present invention, the additives such as the fluorescent whitening agent or the white pig- 
ments may be added to a reaction system during the synthesis of polyester or may be directly added to the polyester 
produced. ln the case where- the additives are added during the synthesis of polyester, it- is preferred to add at-an 
optional stage of the synthesis in the form of a slurry prepared by dispersing the additives in ethylene glycol or the like. 
On the other hand, in the case where the additives are directly added to the polyester produced, it is preferred to add 
in the form of a dry powder or a slurry prepared by dispersing the additives in water or an organic solvent having a boil- 
ing point of not more than 200°C. Such dry power or slurry may be blended with the By using a twin-screw extruder. 

In order to control the amount of the additives added, it is usable a method in which a master raw material contain- 
ing a high concentration of the additives is prepared according to the afore- mentioned process and then the master raw 
material is diluted with a raw material containing substantially no additives when being shaped into a film. Incidentally, 
the white pigments may be subjected to pretreatments such as crushing, dispersion, classification, filtration or the like,' 
if required. Further, in accordance with the present invention, any other additives such as an anti -oxidizing agent, a heat 
stabilizer, an anti-static agent, dyes, pigments or the like may be blended in the polyester or the polypropylene, if 
required. 

The laminated film (I) according to the present invention can be applied to labels, recording papers, posters, piano- 
graphic printing plates, wrapping materials or the like in view of its excellent properties. Especially, the laminated film (I) 
according to the present invention can be preferably used as image-receiving papers for a color printer. 

Thus, the image-receiving papers for a color printer according to the present invention comprise such a laminated 
film (I) in which the B, layer as an outermost layer functions as a printing surface The image-receiving papers for a color 
printer according to the present invention are excellent in concentration and definition of the images printed thereon, 
and free from voids on the images and jamming upon paper-feeding, and can be produced with a low cost. 

Further, a laminated polyester film (hereinafter referred to merely as "laminated film (11)") is such a laminated film 
comprising the layer A and as the B layer, a polyester layer having a specific relation between an average particle diarrv 
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eter of dispersed particles made of the thermoplastic resin immiscible with polyester in the layer A of an unstretched 
sheet and the thickness of the B layer (hereinafter referred to merely as "B^' layer). 

In the laminated film (II) according to the present invention, the B 2 layer as an outermost layer is required to satisfy 
a predetermined relationship between its thickness and the afore-mentioned average particle diameter "d" (^im) of the 
dispersed particles made of the thermoplastic resin immiscible with polyester in the layer A of an unstretched sheet so 
as not to be adversely affected by the waviness on the surface of the A layer as an inner layer That is, in accordance 
with the present invention, it is necessary that the B 2 layer satisfies the condition represented by the formula: 

0.0 5d § T B ^ 3d, 
more preferably O.Td ^ T B §d, 




still more preferably 0.1 d ^ T B =i 0.5d 



wherein d represents an average particle diameter (urn) of the dispersed particles and T B represents a thickness 
(pm) of the B 2 layer after stretching. 

When the thickness T B of the B 2 layer is less than 0.05d, the surface of the B 2 layer may not be sufficiently pre- 
vented from being adversely affected by the waviness on the surface of the A layer. On the other hand, when the thick- 
ness T B of the B 2 layer is more than 3d, the laminated film (II) may exhibit insufficient cushioning property, and 
especially may be short of a suitability for image-receiving papers. 

The density of the B 2 layer is varied by the addition of the white fine particles, but may be controlled so as to lie 
preferably in the range of 1.30 to 1.50 g/cm 3 , more preferably 1.35 to 1.50 g/cm 3 . When the density of the B 2 layer is 
less than 1.30 g/cm 3 , there may be a tendency that the surface roughness of the B 2 layer becomes large, so that in the 
case where the laminated film (II) is intended to be used as an image- receiving paper, feeling of the images printed ther* 
eon may be damaged and the quality thereof may be deteriorated. 

The surface roughness R a of the B 2 layer as an outermost layer of the laminated film (II) according to the present 
invention is varied depending upon the amount of fine cells in the A layer, the thinknpss erf the B 2 layer, the amount of 
the white fine particles added or the like but may be controlled so as to lie preferably in the range of 0.08 to 0.30 jim 
more preferably 0.1 0 to 0.20 urn. When the surface roughness R a is less than 0.08 u.m, the surface of the laminated film 
(I!) may be excessively flattened so that the images printed thereon may be likely to suffer from voids. On the other 
hand, when the surface roughness R a is more than 0.30 um, the surface of the laminated film (II) may become too 
rough, so that there may be a tendency that the images printed thereon have a low concentration. 

In the case where the laminated film (II) according to the present invention is used as an image-receiving paper 
(printing paper), it is preferred that the laminated film (II) has a good yellowness and a high optical density from the 
standpoint of enhancing the definition of the images printed thereon. The optical density of the laminated f ilm (II) is pref- 
erably not less than 0.3, more preferably not less than 0.5. When the optical density of the laminated film (II) is less than 
0.3, the light-shielding properties thereof may be insufficient so that the definition of the images printed thereon may be 
deteriorated. 

Theyellowness of the laminated film according to the present invention can be represented by the B value of (L, a, 
b) which is a color specification according to J IS 2-8722. The B value of the laminated film (II) is preferably not more 
than +3.0, more preferably not more than +1 .0, still more preferably in the range of -5.0 to -1 .0. When the B value of the 
laminated film (II) is more than +3.0, there may be a tendency that the color tone of the images printed on the film may 
be deteriorated. 

The optical density and the yellowness of the laminated film (II) can be controlled by adding the white pigments to 
the B 2 layer constituting the laminated film (II). Further, the yellowness of the laminated film (II) can be increased by 
adding the fluorescent whitening agent thereto. 

As the white pigments and fluorescent whitening agents for the laminated film (II), there can be used those white 
pigments and fluorescent whitening agents described for the laminated film (I). The amounts of the white pigments and 
the fluorescent whitening agents contained in the laminated film (II) may be the same as those for the afore-mentioned 
laminated film (I). Further, in order to enhance the optical density and the yellowness of the laminated film (II), the white 
pigments may be added to the A layer. In this case, the amount of the white pigments added to the A layer may be pref- 
erably in the range of 0.5 to 20 % by weight, more preferably 1 .0 to 20 % by weight. 

The laminated film (II) according to the present invention can be applied to labels, recording papers, posters, pla- 
nographic printing plates, wrapping materials, tags or the like. Especially, the laminated film (II) according to the present 
invention can be preferably used as image-receiving papers for a video printer. 

Furthermore, a laminated polyester film (hereinafter referred to merely as "laminated film (III)") is such a laminated 
film comprising the A layer and as the B layer, a polyester layer having a specific thickness relative to that of the A layer 
(hereinafter referred to merely as "B 3 " layer). 

In the laminated film (III) according to the present invention, it is preferred that the ratio (T A /T B3 ) of a film thickness 
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T A of the A layer to a total film thickness T B3 of the B 3 layer(s) is in the range of 10 to 500. The A layer comprises 5 to 
45 % by weight of the thermoplastic resin immiscible with polyester and has a density of 0.40 to 1 30 g/cm 3 thereby 
exhibiting a sufficient flexibility. When the B 3 layer(s) are laminated oh one or both of opposite surfaces of the A layer to 
form a B/A/B layer structure or a B/A layer structure, there can be a tendency that the flexibility of the entire film is lost 
as the percentage of the B 3 layer is increased, because the B 3 layer contains substantially no fine cells. The ratio T A /T B , 
is more preferably in the range of 50 to 500. still more preferably 80 to 500. When the ratio T A /T B3 is less than 10 the 
laminated film (III) may have an insufficient flexibility and. therefore, may lack a suitability for a mount for seals On the 
other hand, the ratio T A /T B3 is more than 500, the thickness of the B 3 layer may become too small, so that there may 
ar.se such a problem that cast rolls, stretching rolls or the like may be soiled with the immiscible resin on the A layer. 

The B 3 layer of the laminated film (III) may be a layer which contains substantially no thermoplastic resin immiscible 
with polyester. The density of the B 3 layer is preferably not less than 1.30 g/cm 3 . more preferably in the range of 1 35 
to 1 .50 g/cnr. s 

The surface roughness R a of the B 3 layer as an outermost layer of the laminated film (III) according to the present 
invention is preferably not less than 0.08 urn. more preferably in the range of 0.10 to 0.50 urn. When the surface rough- 
ness R a is less than 0.08 jam, the surface of the laminated film (II) may be excessively flattened so that the surface con- 
ditions of the laminated film (III) considerably departs from the feeling of paper. 

It is preferred that the laminated film (III) according to the present invention exhibits a good yellowness and a hioh 
optical density to impart a high-grade appearance to the film product especially when applied to a mount (release back- 
ing paper) for seal print. 

Specifically, the optical density of the laminated film (III) according to the present invention is preferably not less 
than 0.3, more preferably not less than 0.5. When the optical density is less than 0.3, the light-shielding properties of 
the laminated film (III) may become insufficient so that the film may show a deteriorated suitability for seal print 

The yellowness of the laminated film (III) according to the present invention can be represented by the B value of 
(L. a. b) which is a color specification according to Jig 2-8722. The b value of the laminated film (III) is preferably not 
more than +3.0. more preferably not more than +1.0. still more preferably in the range of -9.0 to -1 O When the b value 
of the laminated film (III) is more than +3.0. there is a tendency that the color tone of the mount may be adversely 
affected, resulting in damage to a high grade appearance thereof. 

In order to enhance the optical density and the yellowness of the laminated film (III), the B 3 layer can also contain 
white pigments which are the same as or different from that in the A layer. The amount of the white pigments contained 
in the B 3 layer may be in the range of 0 to 20 % by weight, preferably 1 .0 to 20 % by weight, more preferably 1 0 to 1 5 
% by weight. 

The amounts of the fluorescent whitening agent to be contained in the respective layers of the laminated film (III) 
may be determined separately. When the concentration of the fluorescent whitening agent in the B 3 layer is higher than 
that in the A layer, the amount of the fluorescent whitening agent contained in all the layers of the laminated film (III) can 
be suitably reduced and. therefore, the efficiency of utilization thereof can be enhanced. The suitable amount of the flu- 
orescent whrtening agent contained in the B 3 layer is preferably in the range of 0 to 0.30 % by weight more preferably 
0.04 to 0.30 % by weight. K ' 

The laminated film (III) according to the present invention can be applied to image-receiving papers for printers 
labels, recording papers, posters, planographic printing plates, wrapping materials, tags or the like due to its excellent 
properties. Especially, the laminated film (III) according to the present invention is suitably used as a mount for seal 
print. 

As the white pigments and the fluorescent whitening agents usable for the laminated film (III), the same materials 
as described for the laminated film (I) are exemplified. 

In accordance with the present invention, in order to enhance a printability of the laminated film, the B layer thereof 
may be subjected to various surface treatments. Examples of the suitable surface treatments may include a coating 
treatment, a flame treatment, a plasma treatment, a corona-discharge treatment, an ultraviolet-irradiation treatment an 
ion-plating treatment or the like. These treatments can be conducted in any optional stage of the process Among them 
the coating treatment is preferable because this coating treatment permits a coating layer having an extremely small 
th IC kness to be formed on the laminated film without damage to the unique feeling thereof, or it permits an appropriate 
counter measure to be readily taken in order to enhance the printability depending upon the applications thereof 

Any matenals can be freely used as the components of the coating layer formed on the laminated film as far as the 
resultant laminated film can satisfy the afore-mentioned specific film properties according to the present invention 
Examples of the suitable materials for the coating layer may include thermoplastic resins, cross-linkable resins or com- 
positions containing various additives. 

Specific examples of the suitable thermoplastic resins or cross-linkable resins for the coating layer may include 
thermoplastic polyesters; water-dispersible thermoplastic resins having a sulfonate group or the like; alkyd-based poly- 
esters; organic solvent-soluble or water-dispersible polyurethane resins; polyisocyanate compounds; polyuretahne res- 
ins having blocked terminal groups; organic solvent-soluble or water-dispersible vinyl-based resins such as vinyl 
chloride-vinyl acetate-based resins, vinylidene chloride-based resins, styrene-based resins, vinyl acetate-based resin* 
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L a mn.of S ^ reS ^ S K, eP °l y r6SinS: silicone ' based resin s: urea-based resins; melamine-based resins- or the like 
Examples of the surtable addftives may include dyes, pigments, lubricants, anti-oxidizing agents ultravSet Ibsorbinn 
; agents, anti-static agents, inorganic fine particles, surfactants or the like. ultraviolet absorbing 

5 fo rr^li° Wn ° 0a,in ? 3pparatuses can be used 10 ,orm the coating layer on the laminated film. Examples of the ore- 

rrcsr^ coa,ers such as a — — * — «e a £e 

to m I^'?!r eSS ° f "I* < :° a,in . 9 ' ayer m9y be V3ried WP^^'V- In accordance with the present invention in order 
,he Un '^ L <ae " n9 of the laminaled film without damage thereto, the thickness of the coating layer is prefer 
ably in the range of 0.001 to 3 urn, more preferably 0.01 to mm, still more preferably 0.01 to 0 5 urn 

Hi J!" ^ at '? 9 Iaye 4 r ™ y ba Pr0dUCed either at ,he ,inal s,a 9 e of ,he f ilm formation or during any process for the oro 
n ? ^ Iam u a 6d ,llm - ' n the ' atter Case ' a coatin 9 ma,erial ma y be Wied to a surface oflK ft if unST 
-ally stretched ,n the longitudinal direction. Successively, the coated film is stretched in the itlsveS TJ£ZZ 

romH 2 ? ^ in 3 ^ Sta,6> ^ SUbi6Cted ,0 the hea1 treatment - Such a meSs 2S££2 

in delTbe^ 00658 ** *" Pr ° dUCti ° n ° f ^ ,Hm aCCOrdin 9 ,0 the ? resert in ™tion is described 

^ eSe .Ifll, a,ed P0 ' yeS,er f " m aCCOrdins 10 the P resent invertion ™ ^ usually produced by a co-extrusion 
M £J2 L IT R,BUhe raw ma,eria,s havin 9 the compositions for the respeSS layers are^nto 

20 corresponding ,nd,v.dual extruders constituting a co-extruder. Specifically, depending upon tS aimedS SruSri 
the lammated polyester film, raw materia, resins for the respective layers are charged CSST* 
are arranged corresponding to the number of the layers to be formed. The raw material In^ns are tS^H^ 

mutti-manifold or feed block and then extruded through a die in the form of a molten sheet The condition* w ITZZ 
? 5 mentioned melting and kneading processes can be controlled depending upon the JwSSSEESL^ 
persed particles made of polyester-immiscible thermop.astic resin, whkfh pSc.es ZeZe^ZT^lZT' 

raw £,e^ 
'ayercanbedM^ 

oneachofthedividedmettsub-linestocontrolapolymerflowrSforeS^ 
surfaces of the A layer. The thickness of each B £er cantj« 

7£Z ™Z T be ^ 00 3 ^ Hne f ° r ,he A layer t0 ^^ontro. SesS" * ^ 
Next, the molten lammated sheet extruded from the die is rapidly cooled to a temoprat, hoi^ . 

to ach,eve an mcreased rapid cooling of the laminated sheet, it is required to enhance thT^Z^Z^nZT 
nated sheet and the rotary cooling drum. To this aim, in accordance with the presen fnvemton an 
method and/or a liquid-coating pinning method are preferably adopted ' eleClr0Stat,c P ,nn,n 9 

The electrostatic pinning method generally means a method in which a wire electrode k ~ 
^eofthelaminatedsheets^ 

I V k "I 0 ' ab °" 5 10 ab0Ut 1 5 kV iS applied ,0 ,he wire electrode to P™*« a static charge oXSSSS 

present .nventon, both the methods may be used in combination, if required 9 *" 

Successively, the thus-obtained unstretched laminaled sheet is stretched in at lea<;t on» nir^:^ « 
The fine cells in the A layer of the laminated polyester film bJ^S^I^Z JT^it 
afore.ment.oned stretching process. Accordingly, ft is required that the stretching is conduced unde fKS oST 
d,t,ons which can produce the fine cells in a well-controlled manner and can satisfy the requirements uch as It renoTh 
Z^J^ZSZ? <*~» - - — • - following SJS^nEft 

~h^ 

tion at a drawing temperature of usually 75 to 150°C, preferably 80tolSc 

w^s^r 1 a biaxia,iy M fi,m - The ^ — - - - ™ ~ 

The stretching in each direction can also be conducted in two or more stages. Alternatively, the afore-mentioned 
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unstretched sheet can be subjected to a simultaneous biaxial stretching. Further, the biaxially-stretched film may be re- 
stretched in the longitudinal (machine) direction at a drawing temperature of 110 to 180°C and a draw ratio of 1.05 to 
2.0 times. In this case, various procedures such as heat setting before the longitudinal re-stretching, longitudinal relax- 
ation after the longitudinal re-stretching, fine longitudinal stretching before or after the longitudinal re-stretching or the 
like can be appropriately used. Similarly, the biaxially-stretched film can be re-stretched in the transverse direction In 
any case, it is preferred that a total draw ratio of these stretching processes is adjusted such that a surface area of the 
film is 10 to 40 times that of the unstretched sheet. * 

The heat treatment of the laminated polyester film may be conducted at 150 to 250°C for 1 second to 5 minutes 
under the condition of an elongation of not more than 30 %, a limited shrinkage or a constant length. Alternatively after 
the biaxial stretching, the film may be further re-stretched in the longitudinal direction at a drawing temperature of 110 
to 1 80°C and a draw ratio of 1 .05 to 2.0 times, and then subjected to the afore-mentioned heat-treatment In this case 
various appropriate procedures such as heat setting before the longitudinal re-stretching, longitudinal relaxation after 
the longitudinal re-stretching, fine longitudinal stretching before or after the longitudinal re-stretching, or the like can 
also be adopted. Further, the sheet may be subjected to various surface treatments during the film-forming process if 
75 required. 

The laminated polyester film (I) according to the present invention can exhibit a reduced weight per a unit volume 
because a fine cell-containing layer is provided therein, and good cushioning property. Further, by such an arrangement 
that a relatively thin layer having a high concentration of fluorescent whitening agent is laminated over the fine cell-con- 
taining layer, the resultant laminated film can show a sufficient yellowness on a surface thereof. For this reason, espe- 
cially when the laminated film (I) according to the present invention is applied to image-receiving papers for various 
printers, images having a high quality can be formed thereon. Further, since the total amount of the fluorescent whiten- 
ing agent can be effectively reduced, there is an advantage of lowering the production cost. 

The laminated film (II) according to the present invention can also have a reduced weight per a unit volume 
because a fine cell-containing layer is provided therein. Further, since the thickness of a polyester layer, which is to be 
25 laminated over a surface of the fine cell-containing layer and contains substantially no fine cells, is limited to a specific 
range depending upon particle diameters of the dispersed particles in the unstretched sheet, the surface conditions 
thereof can be prevented form being adversely affected by the waviness or waviness due to the fine cells, without dam- 
age to cushioning property thereof. Furthermore, since the yellowness and the optica! density of the laminated film (II) 
are adjusted appropriately, a fine and clear image quality can be achieved when the film is applied to an image-receiv- 
30 ing paper for various printers. 

Further, the laminated film (III) according to the present invention can also have a reduced weight per a unit volume 
because a fine cell-containing layer is provided therein. Further, since the thickness of a polyester layer, which is to be 
laminated over a surface of the fine cell-containing layer and contains substantially no fine cells, is limited to a specific 
range, it can be prevented without damage to the flexibility of the laminated film (III), that surfaces of cast rolls or stretch- 
ing rolls are soiled by the fine cell-containing layer in the production process. Especially when the laminated film (III) is 
applied to a mount for seal print, images having a high quality can be obtained. 



EXAMPLES: 



The present invention is described in more detail below by way of examples. However, these examples are only 
illustrative and not intended to constitute a limitation of the present invention and it is to be understood that other and 
further modifications and changes can be made without departing from the sprits and the scope of the present inven- 
tion 
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Incidentally, in Examples and Comparative Examples, "part or parts" represents "part or parts by weight"- the melt 
flow index (MIF) of crystalline polypropylene used was 10g/10 min; the average particle diameter of titanium oxide was 
0.3 >im; "OB-r (produced by Eastman Kodak Corp.) was used as a fluorescent whitening agent; and "SH-193" (pro- 
duced by Toray Dow Corning Co., Ltd.) was used as a silicone-based surfactant. 

Various parameters and properties described hereinafter were measured or evaluated in the following manner. 

50 (1) Intrinsic viscosity h^l (d\/a): 

One gram of polyester from which polymer components immiscible with Polyester and pigments were removed 
was dissolved in 100 ml of a mixed solvent comprising phenol and tetrachloroethane at weight ratio of 50:50. The intrin- 
sic viscosity of the polyester solution was measured at 30°C. 



55 



(2) Film density (g/cm^ ; 

A square sample having a size of 10 cm x 10 cm was cut from an optional portion of the film. The weight of the 
sample was measured and the thickness thereof was measured by a micrometer at optional 9 points thereof to obtain 
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an average thickness. The weight per unit volume of the sample was calculated from the weight and the average thick- 
ness measured above. Five different samples (number of measurements V = 5) were measured andTeTverao^f 

aTs Ttt? " IT ^ 10 ° b,ain 3 f " m d6nSity - lnCidenta "y' in the case where tha *" "ad a pS£ o 
52 *'ckn eS ses of the respective layers were measured by a transmission-type electron microscope a sur 

Tl 1 J, T 3braded b/ 9 miCTOt0me and the densi *y of the surface was measured by a density o7a- 

were ^utatS °" ° f *" ^ ^ ^ 0< the 0,her ^ ^ ™ dlate ay ) 



(3) Yellowness fB value)- 



7C 
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npn^oln ro ' i ,o WaS meaSUr6d by 8 C0l0r analyzer ("TC-1800MKII-Model manufactured by Tokyo 

Denshoku Co L td.) according to JIS Z-8722. The yellowness of the film was represented by the B value tSreof The 
larger positive « B value indicates a higher yellowness of the film. The yellowness of the fflm was eva. ated by ^e 
average of the B values measured at three different points thereon. evaluated by the 



(4) Optical density 
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A usual light was irradiated over the film and the intensity of light transmitted through the film was measured bv a 
Macbeth .nanometer TD-904 Model". The measurement was conducted at five different points^the film al me 
optical densrty of the film was determined as the average of the five measured values The faroer value rfZ ^ 
density indicates that the film has a lower light transmittance. 9 * 6 ° pt ' Cal 

(?) Average particle diameter of pioment and particle distribution thor^- 

The particle diameters of the pigment were measured by a centrifugal sedimentation-type particle size distribution 
measuring apparatus ("SA-CP3 Model" manufactured by Shimazu Seisakusho Co.. Ltd.). Se P Sde XnSSS 

ttJE^szr* vo,ume ,raction of 50 % in ,he « sph ^' «^23£SS 

30 (6) Melt flow index fMFI) f g/m min)- 

35 tZ) Evaluatio n for printahilitv bv laser nrinter- 

uJ? fHm T S CU, j n, ° A4 " Si2e Sheet 0n wWch character s were then printed by using a laser printer ("PC-PR1000/4 
Mode, manufactured by Nippon E.ectric Co., Ltd.). The characters printed on the sheet were vfeua I , c££Z to 

SZ" £ I ^ ? S' n,t,0n 7 CharaCt6rS the Pr6SenCe 0< WidS and lhe occurrence ° f pSmmK ™ 

printing. The results of the visual observation were classified into the following ranks: 

O : High quality. 

A : Slightly deteriorated but still practically usable. 
X: practically unusable 

f8) Thickness nf respe ctive layers- 

The cross section of the film was observed by a transmission-type electron microscope (TEM) Specifically a small 

P ' eCe w th Pj ( ,l r va t WraPPed and 6mbedded an epox y resin in which a ha *ening agent anc ^SESta aoem 
were blended. The thus-obtained film was cut into a piece having a thickness of about 200 nm by an SSSSSSS 
term a sample for observation. A microphotograph of a cross-section of the sample was taken by a ransmSon w 
riectron microscope ("H-9000" manufactured by Hitachi Ltd.) ,o measure the thlesses of he 2^5^ 
sample. In the measurement, the transmission-type electron microscope was adjusted such that the acce lerat na volt 
age was 300 kV and the magnification was in the range of 10,000 to 100.000 times according Mo ftSSSrt^ 

hiohlMO T ^ Sa T' e '^ e ,h ' CkneSS measurement *«* conducted at fifty different X££$£r £ 
higher 10 values measured and lower 10 values measured were ignored and the remaining 30 values measured were 
taken mto consideration. The average of the 30 values measured was determined as the thickness of each a^ 
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i9) Effects of reducing an amount of fluorescent whitening agent (OB-1) used: 



The concentrations of the fluorescent whitening agent (OB-1) totally added to raw materials of the respective films 
were compared with each other. The films having a higher concentration of the fluorescent whitening agent than a ref- 
erence concentration "5 % by weight" were marked with "X", while those having a lower concentration of the fluorescent 
whitening agent than the reference concentration were marked with "O". 

(10) Evaluation of printabilitv bv color printer: 

The film was cut into an A4-size sheet on which images were printed by a thermal transfer recording method by 
using a color printer ("CX-5000 Model" manufactured by Sharp Corp.). The thus-obtained hard copy was visually 
observed to examine the image concentration, the voids and the clarity or definition of images. The results of the visual 
observation were classified into the following ranks: 

0 : high quality. 

a: Slightly deteriorated but still practically usable. 
X: practically unusable. 

(11) Average particle diameter (urn) of dispersed pol y propylene (PP) particles in unstretched sheet: 

A sample for observing an cross section thereof was prepared in the same manner as defined in the above item (8) 
and then dyed with ruthenium tetroxide. The microphotograph of the cross section of the sample, which was magnified 
by 500 to 3,000 times, was taken by the transmission -type electron microscope fH-9000" manufactured by Hitachi 
Ltd.). By using the^thus-obtained ten microphotographs, the distribution of diameters of circles corresponding to the 
cross sections of the dispersed PP particles was measured by an image-processing system ("Quantimet 500? manu- 
factured by Leika-Cambrige Corp.). The average of the measured circle diameters was determined as an average par- 
ticle diameter of the dispersed polypropylene particles. 

(12) Center line average surface roughness (R n ): 

The center line average surface roughness (R a ) of the film was measured by a universal surface measuring device 
("SE-3F" manufactured by Kosaka Kenkyusho Co., Ltd.). The measurement was conducted 1 2 times every sample. The 
lowermost and uppermost measured values were ignored and the remaining ten measured values were taken into con- 
sideration. The average of the remaining ten measured values was determined as the average surface roughness (RJ 
of the sample. The measuring conditions used were a radius of the stylus: 2 urn; a load applied: 0.03 gf; a measuring 
length: 2.5 mm; and a cut-off value: 0.08 mm. 

(13) Evaluation of printabilit v bv video printer: 

Images were printed by a thermal transfer recording method on the B layer of the laminated film by using a video 
printer ("GZ-P11W" manufactured by Sharp Corp.). The thus-obtained hard copy was visually observed to examine the 
concentration of the images, the voids on the images printed and the clarity or definition of the images printed. The 
results of the visual observation were classified into the following ranks: 

O- high quality. 

a: Slightly deteriorated but still practically usable. 
X: practically unusable. 

(14) Soil of cast rolls upon the film production: 

The cast rolls were operated continuously for 5 days under the conditions defined in Examples hereinafter. There- 
after, the cast rolls were visually observed. The results of the visual observation were classified into the following ranks: 

Q: Clear surface. 

X: Accumulated soils on the surface. 

(15) Suitability for a mount for seal print: 



Delustering degree of the laminated film was visually observed and the flexibility thereof was evaluated by hand 
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feeling. The results were classified into the following ranks: 
O : ni gh quality. 

a: Slightly deteriorated but still practically usable. 
X: practically unusable. 

Comparative Example 1 • 

h« 1° ? ? i9ht ° f ^ ySt9,,ine po, yP r °Py ,ene ' 2 5 % by weight of titanium oxide and 0.3 % by weight of the silicon* 

laminate was passed over a cooling drum maintained at 4n«r *n nr^r* * ^ ^ material A t . The 

verse d.rect.on at a drawing temperature of 1 10°C and a draw ratio of 3.2 times and then h^-tfe^ S2£K 



Fxamnlp 1- 



^^^^^s^^^^^z ~ e Exanp,e : was con - 

material C v Separately. 7.0 % by weight of trtanium o»de and 5 x o 2 % ILel oTSlZ^ ™ 
were added to 92.95 % by weigh, of po.yethy.ene terephthalate having of 0 69 and 

was uniformly blended to prepare a polyester raw material n <?> . !. « V 1 en the m,xture 

- a three-layer structure of W/D^dTo^^^^^ 

==?--■= ass a=a«sS==: 

4 ^ Comparative Examp le 2- 

S c,eT'^S a r,2 C ™S d H 7. ** """""f 01 *" " m <* E»mpl e 1 „as ted Into a » 

of the fluorescent whitening aoent were added to 92 Q«5 % hx, i*m.«K4 ^ *u . . u /o DV w eignt 

» viscosity of 0.69 and then L mixture ^^^SS^^SjS T** T^T 9 in,rinsiC 

..ad te <te,a, m ina varteaa p,„par,tea and dJS ^ t r s * Sal te "7* 7^ 

Example 2. 

44.2 % by weight of po.yethy.ene terephthalate having an intrinsic viscosity of 0.74 was uniformly blended with 40 
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% by weight of the reclaimed raw material X and 13 % by weight of crystalline polypropylene, and then with 2.5 % by 
weight of titanium oxide and 0.3 % by weight of the silicone-based surfactant to prepare a polyester raw material G 
Separately, 7 % by weight of titanium oxide and 10 x 10* 2 % by weight of the fluorescent whitening agent were added 
to 92.9 % by weight of polyethylene terephthalate having an intrinsic viscosity of 0.69 and then the mixture was uni- 
formly blended to prepare a polyester raw material H v Successively, a biaxially stretched laminated film having a three- 
layer structure of H 1 /G 1 /H 1 made of two different kinds of raw materials was prepared in the same manner as defined 
in Comparative Example 1. The thus-prepared laminated film was evaluated to determine various properties and char- 
acteristics thereof. The results are shown in Tables 1 to 3. It was found that the laminated film was excellent in image- 
receiving capability. 

Comparative Example 3: 



20 % by weight of the reclaimed raw material X, 13 % by weight of crystalline polypropylene and 0.3 % by weight 
of the silicone-based surfactant were added to 66.7 % by weight of polyethylene terephthalate having an intrinsic vis- 
75 cosity of 0.71 and then the mixture was uniformly blended to prepare a polyester raw material \ v Separately, 1.0 x 10" 
% by weight of the fluorescent whitening agent was added to 99.9 % by weight of polyethylene terephthalate having 
an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare a polyester raw material J v Suc- 
cessively, a biaxially stretched laminated film having a three-layer structure of J 1 /l 1 /J 1 . made of two different kinds of raw 
materials was prepared in the same manner as defined in Comparative Example 1. The thus-prepared laminated film 
20 was evaluated to determine various properties and characteristics thereof. The results are shown in Tables 1 to 3. ft was 
found that the laminated film was deteriorated in image-receiving capability. 

Comparative Example 4: 

25 The same polyester raw material C A as prepared in Example 1 was used in this Comparative Example. Separately, 
35 % by weight of titanium oxide and 5.0 x 10" 2 % by weight of the fluorescent whitening agent were added to~64.95 % 
by weight of polyethylene terephthalate having an intrinsic viscosity of 0.69 and then the mixture was uniformly blended 
to prepare a polyester raw material K v Successively, a biaxially stretched laminated film having a three-layer structure 
of K 1 /C 1 /K 1 made of two different kinds of raw materials was prepared in the same manner as defined in Comparative 

30 Example 1. The thus-prepared laminated film was evaluated to determine various properties and characteristics 
thereof. The results are shown in Tables 1 to 3. It was found that the laminated film was deteriorated in image-receiving 
capability. ' 

Comparative Example 5; 

35 

The same polyester raw material as prepared in Example 1 was used in this Comparative Example. Separately, 
3 % by weight of crystalline polypropylene and 7.0 % by weight of titanium oxide were added to 90 % by weight of pol- 
yethylene terephthalate having an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare a 
polyester- raw material L r . Successively, a biaxially stretched laminated film having a three-layer structure-of -D^/Df 
40 made of two different kinds of raw materials was prepared in the same manner as defined in Comparative Example 1 . 
The thus-prepared laminated film was evaluated to determine various properties and characteristics thereof. The 
results are shown in Tables 1 to 3. It was found that the laminated film was deteriorated in image-receiving capability. 



Comparative Example 6: 



The same polyester raw material as prepared in Example 1 was used in this Comparative Example. Separately, 
50 % by weight of crystalline polypropylene and 7.0 % by weight of titanium oxide were added to 43 % by weight of pol- 
yethylene terephthalate having an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare a 
polyester raw material M v Successively, a biaxially stretched laminated film having a three-layer structure of D 1 /M 1 /D 1 
so made of two different kinds of raw materials was prepared in the same manner as defined in Comparative Example 1 . 
The thus-prepared laminated film was evaluated to determine various properties and characteristics thereof. The 
results are shown in Tables 1 to 3. It was found that the laminated film was deteriorated in image-receiving capability. 
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Table 1 







Densitj 


/ (g/cm 3 ) 


Thickness of each layer 
(urn) 


Content in film (% by weight) 






B layer 


A layer 


B layer 


A layer 


B layer Ti0 2 


A layer PP 




Comparative Example 1 


1.44 


0.92 


2.5 


H\J 


2.5 


16.7 


10 


Example 1 


1.44 


0.90 


12.5 


25 


7 


16.7 




Comparative Example 2 


1.44 


1.05 


2.5 


45 


7 


19 




Example 2 


1.44 


1.05 


2.5 


45 


7 


19 


15 


Comparative Example 3 
Comparative Example 4 
Comparative Example 5 


1.40 
1.52 
1.44 


0.95 
0.89 
1.33 


2.5 
2.5 
2.5 


45 
45 


0 

35 


16 
16.7 


20 


Comparative Example 6 


1.44 


0.58 


2.5 


45 

45 i 


7 


3 

50 



Table 2 
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Table 3 





Image-receiving capability 




Concentration of image 
printed 


Voids in image printed 


Clarity of image printed 


Comparative Example 1 


O 


0 


X 


Example 1 


O 


o 


O 


finmnaraiiw© Pyamnlo 0 
\ i\Jcx\ olive tAai i ijJic c 


o 


o 


o 


Example 2 


o 


o 


O 


Comparative Example 3 


o 


o 


X 


Comparative Example 4 


X 


X 


O 


Comparative Example 5 


o 


X 


O 


Comparative Example 6 


X 


X 


O 



Example 3: 

15 % by weight of crystalline polypropylene (PP) chips, 2 % by weight of titanium oxide, 0.05 % by weight of the 
fluorescent whitening agent and 0.2 % by weight of the silicone-based surfactant were added to 82.75 % by weight of 
polyethylene terephthalate having an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare 
a polyester raw material A 2 . Separately, 92.95 % by weight of the same polyethylene terephthalate as used above was 
uniformly blended with 7 % by weight of titanium oxide and 0.05 % by weight of the fluorescent whitening agent to pre- 
pare a polyester raw material B 2 . 

The respective raw materials were charged into separate extruders and melted at 290°C. The thus-obtained molten 
raw materials were introduced into a common three-layered die and melt-extruded through slit-like openings such that 
outer layers made of the raw material B 2 were laminated over opposite surfaces of an intermediate layer made of the 
raw material A 2 . The laminate was passed over a cooling drum maintained at 40°C and rapidly cooled to prepare a co- 
extruded unstretched sheet having three layers made of two different raw materials. The size of the polypropylene (PP) 
dispersed particles in the A 2 layer of the unstretched sheet was measured. The measurement revealed that the average 
particle diameter thereof was 6.0 um. 

The unstretched sheet was stretched in the feeding (longitudinal) direction at a drawing temperature of 85°C and a 
draw ratio of 3.4 times. Further, the uniaxially stretched sheet was stretched in the transverse direction at-a drawing 
temperature of 1 10°C and a draw ratio of 3.2 times and then heat-treated at 230°C for 5 seconds to prepare a biaxially 
stretched laminated film. The thicknesses of the respective layers of the thus-prepared laminated film were B 2 /A 2 /B 2 = 
2 um/40 um/2 u.m and the density of the laminated film was 0.88 g/cm 3 . 

Comparative Example 7: 

The same procedure as defined in Example 3 was conducted except that the thicknesses of the respective layers 
of the laminated film were changed to those shown in Table 4. Specifically, an unstretched sheet containing the poly- 
propylene (PP) dispersed particles having an average particle diameter of 6.0 um in the A 2 layer thereof was prepared. 
The thus-prepared unstretched sheet was stretched and heat-treated to prepare a biaxially stretched laminated film. 
The thicknesses of the respective layers of the thus-prepared laminated film were B 2 /A 2 /B 2 = 20 um/40 um/20 um and 
the density of the laminated film was 1.13 g/cm 3 . 

Comparative Example 8: 

The same procedure as defined in Example 3 was conducted except that the thicknesses of the respective layers 
of the laminated film were changed to those shown in Table 4. Specifically, an unstretched sheet containing the dis- 
persed polypropylene (PP) particles having an average particle diameter of 6.0 urn in the A 2 layer thereof was prepared. 
The thus-prepared unstretched sheet was stretched and heat-treated to prepare a biaxially stretched laminated film. 
The thicknesses of the respective layers of the thus-prepared laminated film were B 2 /A 2 /B 2 = 0.2 um/40 u.m/0.2 um and 
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the density of the laminated film was 0.83 g/cm 3 . 
Example!; 

^^^^S^^£TX^ °7 x T le 6 were fed into a — 

rial X had an intrinsic viscosity of 0 61 Polyethylene terephthalate in the reclaimed raw mate- 

of the fluorescent whitening agent, both oStere the t^ZT^TT^^ and ° M % * ^ 
% by weight of titanium oxide and 0.2 % by weYghTof ,h sLS ? " ^ 3 ' a " d ,hen b,ended wi,h 1 -6 
fion C, Separately, 7 % by weighl of titanium (K^SSJE ^Sf* * * W ^ ""l** 

to 92,85% by weight of polyethylene terephthalate ^^^^w* 
formly blended to prepare a raw material compcSfion £ * ^ "* ^ the ^ 6 ™ S unN 

such that outer layers made of the raw materia Sis Sn n w T "* e me,, - extruded fr <™ a three-layered die 
diate layer made of the raw material con^Sn cT2 a ZslTJ^S W 0PP ° Site SUrfaces * an Re- 
made of the two different raw materia. S^SS £S^%?£" U " Sfre,Ched Sheet having three «W 
tained in the intermediate layer of the unstreteS I sheaLr »n I PerSed P 0 '^^™ (PP) particles con- 

The unstretched sheet was stretch^ SI™ „ ,? aVerage particle diame,er ° f 4.5 urn 
a draw ratio of 3.4 times ^^^S^K^ f direC, '" 0n at a dra ™9 temperature of 85-0 and 
temperature of 1 10-C and a draw ra io of ^ 'ransverse direction at a drawing 

biaxially stretched laminated film. The mc^SesT^l^ZT * ?T° ** 5 S6C0nds ,0 ^ a 
D 2 /C 2 /D 2 = 1 .5 ^5 „m,,.5 ,m and the ^t^SSZ!^ — 

Comparative Pvampia o- 

persed polypropylene (PP) particles having an ^^i^^Tr - ^ - Sheet the dis- 

pared. The thus-prepared unstretched sheet wa sShS hfl w J?/ ^ 02 ,3yer ,hereof « P'* 
«m. The thicknesses of the respective layers omTCsS^T^n 3 biaxia " y stretched lam ™ted 

and the density of the laminated film was 1.20 gS P f " m W6re = ^^5^15 M m 

Comparativ e Exam ple m- 

persed polypropylene (PP) particles having an aTrage Z^^Jl^^ ^ *■ 
pared. The thus-prepared unstretched sheet was streteh^ hf^T ! ? 5 Hm the ° 2 thereof pre- 
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Table 4 



5 




Intermediate layer 


Thicknesses of 
respective layers 
(um) (EWAo/Bo) 
or (D 2 /C 2 /D 2 ) 


Density (g/cm 3 ) 


10 




Amount of PP 
Diendea (% by 
weight) 


Amount of 
reclaimed raw 
material blended 
(% by weight) 


Average parti- 
cle diameter of 
dispersed PP 
particles in 
unstretched 
sheet (jim) 


•* 




15 


Example 3 


15 


0 


6.0 


2/40/2 


0.88 




Comparative 
Example 7 


15 


0 


6.0 




1.13 


20 


Comparative 
Example 8 


15 


0 


6.0 


0.2/40/0.2 


0.83 




Example 4 


13 


20 


4.5 


1.5/35/1.5 


1.03 




Comparative 
Example 9 


13 


20 


4.5 


15/35/15 


1.20 


25 


Comparative 
Example 10 


13 


20 


4.5 


0.15/35/0.15 


0.99 



30 



Table 5 







Film properties 


Image-receiving capability or printabilrty 


35 




Yellowness 
(b value) 


Optical density 


Surface rough- 
ness Ra (um) 


Concentration 
of image 
printed 


Voids in 
image printed 


Clarity of 
image printed 




Example 3 


-3.2 


0.6 


0.15 


0 


O 


O 


40 


" Cdmparativie" 
Example 7 


-3.0 - 


0:7 


0.06 


~ 0 


X 


O 




Comparative 
Example 8 . 


-3.2 


0.6 


0.39 


X 


O 


O 


AS 


Example 4 


-2.0 


0.5 


0.12 


O 


O 


O 




Comparative 
Example 9 


-2.7 


0.6 


0.06 


O 


X 


O 


50 I 


Comparative 
Example 10 


-1.8 


0.5 


0.32 


X 


0 


O 




Example 5: 

13 % by weight of crystalline polypropylene chips, 2.4 % by weight of titanium oxide, 0.05 % by weight of the fluo- 
rescent whitening agent and 0.1 % by weight of the silicone-based surfactant were added to 84.45 % by weight of pol- 
yethylene terephthalate having an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare a 
polyester raw material A 3 . Separately, 2.4 % by weight of titanium oxide and 0.05 % by weight of the fluorescent whit- 
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made of the raw material B 3 were U,nina!^^^^^ t *^ Me 0penin 9 s ™* that outer layers 
laminate was passed over a cooling drum ma^a n Ta Ic^f T "T ^ made ° f the raw A3. The 

sheet having three layers made of two ^en^ ^ ,0 prepare a co "^uded unstretched 

QitudinaD direction at a drawing temperature of 85™ and a £ , ed SheCt was stre,ched * the machine (Ion- 

sheet was stretched in the transverse dfrecfon afa draw^no Til ? * Y "'T Further - * he ***** 
then heat-treated at 230°C for 5 seconds to f Sly ^ S^t LT C a dnW ra,i ° 0f 31 times "* 
respective layers of the thus-prepared laminatS flKi B 5S? o f ^ nn '"^ ,i,m ' The thicknesses * *• 
laminated film was 0.98 g/cm 3 . fWBj = 0.5 u m/1 00 Mm/0.5 R m and the density of the 

Example fi- 

of l^ISiK •* tje thicknesses of the respects layers 

nated film had the density of the laminated film was 1 ooTm 3 thus-prepared biaxially-stretched lami- 

s ° Comparative ExamnlP 1 1 ■ 
Comparativ e Exam plp 19- 

» nm and a densily of 0.98 gfcm> was prepare faaallystretthM single.tay.rsd Bm h^^, , a ]M 



70 



75 



Examp le 7- 



rial X had an intrinsic viscosity of 0 61 Polyethylene terephthalate in the reclaimed raw mate- 

used in Example 8 and 0.04 % by weight of -0B-1"a7aT^lLt IT 9 ,he Same Crystalline P*«>PHw as 
titanium oxide and 0.1 % by weight of L J^^^^^T" 0 ^ and then with 2 4 weight of 
weight of titanium oxide and 0.05 % by ^^SSS^S^T^ ' ™* maten ' 3 ' ^ Separatel * 2 4 * ** 

were laminated over opposite surfaces of an inner laver 2 „, I ° Uter ' ayefS made of the raw material D 3 
unstretched sheet having three layers mad of ZZZi^l^Z 7""* * As 3 reSUlt - 3 
was stretched in the machine (longitudinal) direction at a Si 7 W9S prep3red 71,8 ""Stretched sheet 

Further, the uniaxial* stretched sheet ^.^iTitlZlIS^ 1 T° ^ 3 ^ rati ° of 34 *J 
a draw ratio of 3.1 times and then heat-treated at SoTto sT*ZlT7 * " dfaW ' n9 temperat ^ of 1 10»C and 
film. The thicknesses of the respective layers oTthe thus ol3 ? I * 3 b, ' 3xia,ly stretched ^minated 

0,^100 pn^and the density ofUfaxt^ 
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Examp le 8: 



thus-prepared biaxially-stretchec flaminateSZ wire DVCVD 2 ? ^^f^ of the active layers oHhe 
nated film was 1.02 g/cm 3 . 3/03/03 = 2 5 fjm/10 ° M*V2.5 nm and the density of the lami- 
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# 



The biaxially stretched films prepared in Examples 5 to 8 and Comparative Examples 11 to 12 were measured and 
evaluated to determine various properties and characteristics thereof. The results are shown in Table 8. 



Table 6 





Intermediate layer 


Thicknesses 


Thickness 
ratio (Ta/Tr) 


Density 
of A lavpr 
(e/cm^) 


Amrmnt nf PP 

blended 
(% by weight) 


/\mouni. oi 
reclaimed raw 
material 
blended 
(% by weight) 


of respective 
layers (Jim) 
(B3/A3/B3) or 

(D3/C3/D3) 


Example 5 


13 


0 


0.5/100/0.5 


100 


0.98 


Example 6 


13 


0 


2.5/100/2.5 


20 


0.98 


Comparative 
Example 1 1 


13 


0 


8.3/83/8.3 


5 


0.98 


Comparative 
Example 12 


13 


0 


Single layer of 
100 ^m 




0.98 


Example 7 


13 


20 


0.5/100/0.5 


100 


1.00 


Example 8 


13 


20 


2.5/100/2.5 


20 


1.00 



Table 6-continued 





Film properties 


Contamination 
of cast rolls 


Suitability for mount 
for seal print 


Yellowness 
(b value) 


Optical 
density 


Surface 
roughness 
Ra (pm) 


upon 
production 


Delustering 


Flexibility 


Example 5 


-3.5 


0.7 


0.37 


o 


o 


o 


Example 6 


-3.5 


0.7 


0.15 


o 


A 


S A 


Comparative 
Example 1 1 


-3.6 


0.7 


0.07 


o 


X 


X 


Comparative 
Example 12 


-3.5 


0.7 


0.41 


X 


O ' 


O 


Example 7 


-2.1 


0.7 


0.39 


o 


o 


o 


Example 8 


-2.6 


0.7 


0.14 


o 


A 


A 



Claims 

1. A laminated polyester film comprising: 

a fine cell-containing polyester film comprising 55 to 95 % by weight of polyester and 5 to 45 % by weight of a 
thermoplastic resin, said fine cell-containing polyester film having a density of 0.40 to 1.30 g/cm 3 ; and 
at least one another polyester film laminated as an outermost layer on at least one of surfaces of said fine cell- 
containing polyester film, said another polyester film having a density of not less than 0.40 g/cm 3 . 

2. A laminated polyester film according to claim 1 , wherein said thermoplastic resin is selected from a group consist- 
ing of polyethylene, polypropylene, polymethyl pentene, polymethyl butene. polystyrene, polycarbonates, polyphe- 
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nylene sulfide and liquid crystal polyesters. 

Mr film, and 0.3 lo 30 % by»2 3 f«r£S=Z " "'f 6 ',""" """ ,ine C «"-P°"«*9 PO'y- 
yellowness on , surface o. said SSSS '°'?r ? °' ' he an0t,1e ' »"»• •» 

polyester film is not less tnan 0.3 6 " la " * 3 ° and ,he 0,,tol <"™«r <* "» <™*» 

HESSST" *" ^ '° C " im '■ ** * ,hfck "« s 01 - — P* — f»m k represent 

0.05d §T B s 3d 

d) 

Se&r^^^^ 

10 S T A /T B s 500 

(2) 

the another polyester film is in the range of C I tc ,2C ]% by JgJ * ^ am ° Unt ° f me Whrte pi 9 ment in 

11 -oT 2 TS^ 

reclaimed polyester. «mpr,s,ng 40 to 95 A by we.ght of W g,n Polyester and 5 to 60 % by weight of 

50 

. * t^rSSSr.r** K C ' aim * *"* «» "»*— - - .fscosn. Of 0.46 

10. An imeee-reeeiving pape, to . , aMr plinMr . comprisi „ 9 „ e ^ ^ ^ ^ ^ 

.7. An ™ 9 e-,eee,™ 9 pep er tor . coKr piinlei , compfisins „, ^ ^ ^ ^ ^ 
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An image-receiving paper for a video printer, comprising the laminated polyester film defined in claim 6. 
A mount for seal print, comprising the laminated polyester film defined in claim 8. 
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